What is claimed is: 



1 . An apparatus comprising: 

a switched capacitor transformer comprising 

a first capacitor comprising a first terminal and a second terminal; 
a first input port and a second input port; and 
a first output port and a second output port; and 
a clock generator having a cycle of operation and coupled to the switched 
capacitor transformer so that the first and second terminals of the first capacitor are 
coupled to the first and second input ports, respectively, during a first portion of the cycle 
of operation. 

2. The apparatus as set forth in claim 1, wherein the first and second terminals of the 
first capacitor are coupled to the first and second output ports, respectively, during a 
second portion of the cycle of operation. 

3. The apparatus as set forth in claim 2, wherein the first and second portions of the 
cycle of operation are non-overlapping, and there is no portion of the cycle of operation 
for which the first terminal of the first capacitor is coupled to both the first input port and 
the first output port or for which the second terminal of the first capacitor is coupled to 
both the second input port and the second output port. 

4. The apparatus as set forth in claim 3, further comprising: 
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a voltage reference circuit to provide a reference differential voltage at the first 
and second input ports. 

5 . The apparatus as set forth in claim 1 , further comprising: 

a voltage reference circuit to provide a reference differential voltage at the first 
and second input ports. 

6. The apparatus as set forth in claim 5, further comprising: 

a functional unit responsive to an output differential voltage developed at the 

output ports. 

7 The apparatus as set forth in claim 4, further comprising: 

a functional unit responsive to an output differential voltage developed at the 

output ports. 

8. The apparatus as set forth in claim 1 , the switched capacitor transformer further 
comprising: 

a second capacitor comprising a first terminal coupled to the first input port and a 
second terminal coupled to the second input port; and 

a third capacitor comprising a first terminal coupled to the first output port and a 
second terminal coupled to the second output port. 
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9. The apparatus as set forth in claim 3, the switched capacitor transformer further 
comprising: 

a second capacitor comprising a first terminal coupled to the first input port and a 
second terminal coupled to the second input port; and 

a third capacitor comprising a first terminal coupled to the first output port and a 
second terminal coupled to the second output port. 

10. An apparatus comprising a switched capacitor transformer, the switched capacitor 

transformer comprising 

a first capacitor comprising a first terminal and a second terminal; 
a first input port and a second input port; 
a first output port and a second output port; 

a first switch comprising a first terminal connected to the first terminal of the first 
capacitor and a second terminal connected to the first input port; 

a second switch comprising a first terminal connected to the second terminal of 
the first capacitor and a second terminal connected to the second input port; 

a third switch comprising a first terminal connected to the first terminal of the first 
capacitor and a second terminal connected to the first output port; and 

a fourth switch comprising a first terminal connected to the second terminal of the 
first capacitor and a second terminal connected to the second output port. 

11. The apparatus as set forth in claim 1 0, further comprising: 
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a clock generator having a cycle of operation to switch the first and second 
switches ON during a first portion of the cycle of operation and to switch the third and 
fourth switches ON during a second portion of the cycle of operation, wherein the first 
and second portions of the cycle of operation are disjoint. 

12. The apparatus as set forth in claim 1 1 , wherein for no portion of the cycle of 
operation does the clock generator switch the first and third switches both ON, the first 
and fourth switches both ON, the second and third switches both ON, or the second and 
fourth switches both ON. 



1 3. The apparatus as set forth in claim 10, 

wherein the first and third switches are pMOSFETs, and the second and fourth 
switches are nMOSFETs. 

14. The apparatus as set forth in claim 1 3, the switched capacitor transformer further 
comprising: 

a second capacitor comprising a first terminal connected to the first input port and 
a second terminal connected to the second input port; and 

a third capacitor comprising a first terminal connected to the first output port and 
a second terminal connected to the second output port. 

15. The apparatus as set forth in claim 10, the switched capacitor transformer further 
comprising: 
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a second capacitor comprising a first terminal connected to the first input port and 
a second terminal connected to the second input port; and 

a third capacitor comprising a first terminal connected to the first output port and 
a second terminal connected to the second output port. 

16. The apparatus as set forth in claim 1 2, the switched capacitor transformer further 
comprising: 

a second capacitor comprising a first terminal connected to the first input port and 
a second terminal connected to the second input port; and 

a third capacitor comprising a first terminal connected to the first output port and 
a second terminal connected to the second output port. 

1 7. The apparatus as set forth in claim 10, further comprising: 

a voltage reference circuit to provide a reference differential voltage at the first 
and second input ports. 

18. The apparatus as set forth in claim 17, further comprising: 

a functional unit responsive to an output differential voltage developed at the 
output ports. 

19. A system comprising a die and an off-die memory, the die comprising a switched 
capacitor transformer, the switched capacitor transformer comprising 

a first input port and a second input port; 
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a first output port and a second output port; 

a capacitor comprising first and second terminals 

a first switch comprising a first terminal connected to the first terminal of the 
capacitor and a second terminal connected to the first input port; 

a second switch comprising a first terminal connected to the second terminal of 
the capacitor and a second terminal connected to the second input port; 

a third switch comprising a first terminal connected to the first terminal of the 
capacitor and a second terminal connected to the first output port; and 

a fourth switch comprising a first terminal connected to the second terminal of the 
capacitor and a second terminal connected to the second output port. 

20. The system as set forth in claim 19, the system further comprising: 

a clock generator having a cycle of operation to switch the first and second 
switches ON during a first portion of the cycle of operation and to switch the third and 
fourth switches ON during a second portion of the cycle of operation, wherein the first 
and second portions of the cycle of operation are disjoint; and wherein for no portion of 
the cycle of operation does the clock generator switch the first and third switches both 
ON, the first and fourth switches both ON, the second and third switches both ON, or the 
second and fourth switches both ON. 

21. The system as set forth in claim 20, the system further comprising: 

a voltage reference circuit to provide a reference differential voltage signal at the 
first and second input ports; and 
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a functional unit coupled to the first and second output ports of the switched 
capacitor transformer. 
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